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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce trouble and 
labor related to a calibration by forming a test pattern for 
comparison with a density of a preliminarily printed 
reference pattern onto a reference chart. 
SOLUTION: Test patterns 13a-13d are printed based on 
calibration data to blank areas 12a-12d of a reference 
chart 102, and outputted as a test chart 103 from a color 
printer 101. The test chart 103 is visually observed. One 
test pattern, e.g. having a closest density to a reference 
pattern 10a is selected for each of C, M, Y and K colors 
from 13a-1 to 13a-7 (C). The selection is conducted for 
each color, and the results are registered to a CPU. A 
density of the test chart 103 is judged from a registration 
number. A setting of the color printer 101 is changed 

when images are to be formed with a density set by reference patterns lOa-IOd. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt is a color image forming device which has a calibration function which carries out 
the calibration of the concentration of a color picture to form, It has a calibration-data memory 
measure which memorizes calibration data used for a calibration, Calibration data memorized 
by said calibration-data memory measure, A color image forming device being data which 
forms a test pattern which is aligned with a reference pattern currently beforehand printed on a 
reference chart, and may be compared with concentration of said reference pattern on a 
reference chart. 

[Claim 2]A calibration method of a color image forming device forming a test pattern which is 
aligned with a reference pattern currently beforehand printed on a reference chart, and may be 
compared with concentration of said reference pattern on said reference chart. 
[Claim 3]A calibration method of the color image forming device according to claim 2, wherein 
said reference pattern is a picture which has a blank region on a pattern which has 
predetermined concentration and said test pattern is a pattern which fills said blank region. 
[Claim 4]A calibration method of the color image forming device according to claim 2 or 3, 
wherein said reference chart is printed matter used general-purpose. 

[Claim 5]A calibration method of a color image forming device of any one statement of claim 2- 
4, wherein said reference chart has the thickness from which the surface which is a field in 
which a reference pattern was formed does not receive influence of on the back on the 
surface. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the calibration method of a color image forming 
device and a color image forming device which started the calibration method of the color 
image forming device and the color image forming device, especially had a calibration function 
of image concentration. 
[0002] 

[Description of the Prior Art]Now, the color image forming device with which a color picture can 
form a picture based on the image data which is the digital-signal-ized data is put in practical 
use widely. In such a color image forming device, the parameter of the bias conditions 
concerning the mechanical composition and each composition and also image data processing 
is set so that a picture faithful to image data original with a natural thing can be formed. 
[0003] However, if it is in such an image forming device, the conditions and setting out which 
can reproduce an original image most faithfully may shift by temporal change inside the body 
difference of an image forming device, or an image forming device. Such a gap compares the 
image pattern (reference pattern) used as the image pattern (test pattern) actually formed with 
the image forming device, and a reference. It is corrected by the processing which changes 
setting out so that the actually formed picture may be in agreement with a reference image and 
which is called what is called a calibration. 

[0004]One of the items by which a calibration is carried out has concentration (color) of a 
picture. As art which carries out the calibration of the image color, there is an invention 
indicated to JP,10-006562,A or an invention indicated to JP,9-321999,A, for example. 
[0005]By the invention indicated to JP,10-006562,A among the above-mentioned inventions, 
first, a test chart is created with an image forming device, and an operator compares this with 
the reference chart currently printed beforehand. When both have a difference as a result of 
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comparison, an operator inputs this difference into an innage fornning device, and lie is trying 
for the image forming device side to change the parameter of image formation based on the 
inputted information. 

[0006]The patch which shows a target color by JP,9-321999,A (in this specification.) the 
predetermined pattern used as samples, such as a shade of image concentration, - saying - 
the printed standard reference chart and two or more patches which changed image data into 
the device data of the self-opportunity, and were formed create the balance chart printed on 
the same space. Under the present circumstances, it is made for the contents of device data to 
change every only, and the operator is made to choose the patch nearest to a target color from 
this patch. And amendment data is created based on the difference of the selected patch and 
target color, and the calibration of the concentration of a picture is carried out. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the invention indicated to JP,10-006562,A, 
Since a test chart and a reference chart were printed by the attached sheet, both comparison 
is inconvenient, and also when the character of the paper used as a test chart and a reference 
chart was different, there was a problem that both comparison was affected. In the invention 
indicated to JP,9-321999,A, since both the target color and the patch are printed with the 
image forming device, we are anxious about the state of an image forming device being 
reflected also in a target color. 

[0008]This invention is made in view of the above-mentioned point, and is a thing. 
It is providing the calibration method of a color image forming device and a color image 
forming device with which the purpose and a test pattern can form on the same space, and a 
reference pattern moreover is not influenced by the state of a color image forming device. 

[0009] 

[Means for Solving the Problem]The above technical problem is solvable by the following 
means. Namely, the invention according to claim 1 is a color image forming device which has a 
calibration function which carries out the calibration of the concentration of a color picture to 
form. It has a calibration-data memory measure which memorizes calibration data used for a 
calibration. Calibration data memorized by said calibration-data memory measure. It doubles 
with a reference pattern currently beforehand printed on a reference chart, and is 
characterized by being data which forms a test pattern which may be compared with 
concentration of said reference pattern on a reference chart. 

[0010]The invention according to claim 2 is doubled with a reference pattern currently 
beforehand printed on a reference chart, and a test pattern which may be compared with 
concentration of said reference pattern is formed on said reference chart. 
[0011]A reference pattern and a test pattern can form on the same space by constituting like 
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claim 1 and claim 2. By printing a reference pattern beforehand, influence of an image forming 
device by which a calibration is carried out to a reference pattern cannot come out, and a test 
pattern can always be compared with a fixed reference pattern. 

[0012]Said reference pattern of the invention according to claim 3 is a picture for which it has a 
blank region on a pattern which has predetermined concentration, and said test pattern is 
characterized by being a pattern which fills said blank region. 

[0013]By constituting in this way, a test pattern can be formed so that it may be inserted in into 
a reference pattern, and it becomes easy to judge a difference of a reference pattern and a 
test pattern. 

[0014]The invention according to claim 4 is characterized by said reference chart being printed 
matter used general-purpose. 

[0015]Cost of reference chart creation can be held down by constituting in this way. The 
calibration of two or more color image forming devices can be carried out now with the same 
reference chart. 

[0016]The invention according to claim 5 has the thickness from which the surface in which 
said reference chart is the field in which a reference pattern was formed does not receive 

influence of on the back on the surface. 

[0017]By constituting in this way, what is called back projection can be prevented and it is lost 
that a color of a member under a reference chart influences a reference pattern and a test 
pattern. 
[0018] 

[Embodiment of the InventionjHereafter, the 1 embodiment of this invention is described. This 
embodiment is related with a color image forming device which has a calibration function which 
carries out the calibration of the concentration of the color picture to form, and a calibration 
method for the same. 

[0019] Drawin g 1 is a figure for describing this embodiment notionally. In the calibration method 
of the color image forming device of this embodiment, the paper (reference chart) with which 
the reference pattern was printed beforehand is used. And the reference pattern 10a currently 
printed on this reference chart 102, It doubles with 10b, 10c, and lOd, and the test patterns 
13a, 13b, 13c, and 13d which may be compared with reference patterns [ 10a, 10b, 10c, and 
lOd ] concentration are formed on the reference chart 102. 

[0020]This embodiment also describes the color image forming device which has a calibration 
function which carries out the calibration of the concentration of the color picture to form. This 
color image forming device shall consist of these embodiments as the color printer 101. The 
color printer 101 has ROM22 (drawing 2) which memorizes the calibration data 27 (drawing 2) 
used for a calibration, and to ROM22. The data (calibration data) which forms the test pattern 
mentioned above on a reference chart is memorized. 
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[0021]The reference patterns 10a, 10b, 10c, and 10d shown in drawing 1 are pictures which 
have a blank region on the pattern which has predeternnined concentration, and the test 
patterns 13a, 13b, 13c, and 13d are patterns which fill this blank region. 
[0022]According to this ennbodiment, the reference patterns 10a, 10b, 10c, and lOd were used 
as the longwise rectangular pattern fornned with the toner which has a color of C (cyanogen), 
M (magenta), Y (yellow), and K (black), respectively. Each reference patterns 10a, 10b, 10c, 
and lOd have the seven blank regions 12a, 12b, 12c, and 12d arranged in the lengthwise 
direction at the single tier, respectively. According to this ennbodiment, what is in 12a-1 and the 
bottom for convenience about some which are on the top of the blank region 12a shall be 
written and distinguished like 12a-7 about blank regions [ 12a, 12b, 12c, and 12d ] all. 
[0023]On the other hand, the test patterns 13a, 13b, 13c, and 13d are seven rectangular 
patterns arranged in the lengthwise direction at the single tier, respectively, and they are 
designed so that the position and size shape may be in agreement with the blank regions 12a, 
12b, 12c, and 12d. According to this embodiment, what is in 13a-1 and the bottom for 
convenience about some which are on the top of the test pattern 13a shall be written and 
distinguished [all /the] like 13a-7also about the test patterns 13a, 13b, 13c, and 13d. 
[0024]ln the test patterns 13a, 13b, 13c, and 13d of this embodiment. Concentration is higher 
than the test pattern (for example, 13a-3) which is in a higher rank more among the test 
pattern of the same color, and the test pattern (for example, 13a-7) which all have at the 
bottom is set up so that the concentration of the test pattern (for example, 13a-1) which exists 
on the top may become the lowest. 

[0025]Such test patterns 13a, 13b, 13c, and 13d, test pattern 13a-1 [for example, ] -- blank 
region 12a-1 -- test pattern 13b-7 - blank region 12b-7 - as - it is alike, respectively and is 
printed by the color printer 101 on a corresponding blank region. As a result, the test chart 103 
which corresponded is completed. 

[0026]The reference chart 102 may be printed matter which may be created using the same 
thing as the toner and paper which are used with the color printer 101 , may be used for color 
printer 101 exclusive use, and is used general-purpose with a common color printer. When the 
reference chart 102 is used as the printed matter used general-purpose, it becomes [ rather 
than ] advantageous on cost at the color printer 101 using a thing for exclusive use. And two or 
more color printers can be adjusted now so that it may not be based on the characteristic or 
the state of the apparatus but the characteristic of the same concentration may be obtained. 
[0027]The reference chart 102 of this embodiment has the thickness from which the field 
(surface) in which the reference patterns 10a, 10b, 10c, and lOd were formed does not receive 
the influence of on the back on the surface. For this reason, there is what is called nothing 
[ being back-reflected ] in which the color of the member under the reference chart 102 
influences the reference patterns 10a, 10b, 10c, and lOd and the test patterns 13a, 13b, 13c, 
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and 13d. Therefore, the operator of the printer 101 can recognize visually the reference 
patterns 10a, 10b, 10c, and lOd and test patterns [ 13a 13b, 13c, and 13d ] concentration 
more correctly. 

[0028] Drawing 2 is a block diagrann for explaining the composition concerning this embodiment 
of the color printer 101. The composition of drawing 2 is provided with the following. 
The navigational panel 21 for an operator to input directions into the color printer 101. 
CPU20 which controls the color printer 101 based on the directions inputted from the 
navigational panel 21, and processes image data. 

The print execution part 25 which prints a color picture according to control of CPU20. 

[0029]ROM22 and RAM23 are connected to CPU20 among composition of having described 
above. ROM22 is the composition of functioning as a calibration-data memory measure of this 
embodiment, and the calibration data 27 for printing the test patterns 13a, 13b, 13c, and 13d 
are memorized. The program etc. which are used for image data processing of CPU20 besides 
the calibration data 27 are memorized by ROIVI22. RAM23 is a memory used for registration of 
the test pattern mentioned later besides image data processing performed by CPU20. 
[0030]The navigational panel 21 is provided with the button which directs reset and a start, the 
button which chooses the image quality of the picture printed, the display screen which 
displays the message "there is no paper", etc. And it constitutes from this embodiment so that 
this navigational panel 21 may be equipped also with the button for operating image density 
adjustment mentioned later besides [ which directs calibration execution ] a button. The laser 
with which the print execution part 25 is controlled by the image data processed by CPU20, It 
has a developer which develops the latent image formed by laser on the photo conductor in 
which a latent image is written in, and the photo conductor with the toner of C, M, Y, and K 
color, an anchorage device fixed to a paper in the developed toner image, etc. 
[0031]Next, how to carry out the calibration of the image concentration of the color printer 101 
using the composition described above is explained. 

[0032]Generally the reference chart 102 is managed by the operator who needs to do image 
density adjustment of the color printer 101 Wke a serviceman, for example. Such an operator 
sets the reference chart 102 to the paper feed tray which the color printer 101 does not 
illustrate first on the occasion of the calibration of image concentration, and he inputs 
directions so that a calibration may be performed from the navigational panel 21 to CPU20. 
[0033]CPU20 which received directions of calibration execution. The calibration data 27 are 
read from ROM22 and the test patterns 13a, 13b, 13c, and 13d are printed based on the 
calibration data 27 on the blank regions 12a, 12b, and 12c of the reference chart 102, and 12d. 
As a result, the test chart 103 shown in drawing 1 is outputted from the color printer 101. 
[0034]An operator observes a test chart by viewing and judges the test pattern sensed that 
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concentration is tlie nearest to a reference pattern about eacli colors of all of C, M, Y, and K. 
Namely, one selection (C) of the test pattern sensed that this judgnnent is the closest to the 
concentration of the reference pattern 10a is nnade fronn the inside of 13a-1 thru/or 13a-7, One 
selection (M) of the test pattern sensed to be the closest to the concentration of the reference 
pattern 10b is made from the inside of 13b-1 thru/or 13b-7, One selection (Y) of the test pattern 
sensed to be the closest to the concentration of the reference pattern 10c is made from the 
inside of 13c-1 thru/or 13c-7, It is made by making one selection (K) of the test pattern sensed 
to be still closer to the concentration of the reference pattern lOd from the inside of 13d-1 
thru/or 13d-7. The number of a test pattern may be displayed on the navigational panel 21 at a 
display screen, and this selection may be performed, for example, when an operator specifies 
the number of a test pattern from this screen (concentration selection picture). 
[0035]Next, an operator registers the test pattern selected as a result of the judgment into 
CPU20 from the navigational panel 21 about each of C, M, Y, and K. This registration is 
performed by the combination (for example, C-2, M-7, etc.) of the color of a test pattern, and 
the number of 1-7, for example. CPU20 judges the concentration of a test chart from the 
registered number. And when forming a picture by the concentration set up by the reference 
patterns 10a, 10b, 10c, and lOd, setting out of the color printer 101 is changed so that image 
formation may be made by the concentration in which the selected test pattern was formed. 
[0036]Change of this setting out changes the parameter of image data processing performed 
by CPU20, or can be realized by changing the image formation condition of the print execution 
part 25. As a parameter of image data processing changed, gamma table used for gamma 
correction can be considered, for example. As an image formation condition of the print 
execution part 25 changed, the light volume of the developing bias and the laser which are 
impressed to a photo conductor can be considered. Change of such setting out may be made 
independently, respectively, and may adjust image concentration with the combination. 
[0037]gamma table -- change -- in adjusting image concentration with things, it memorizes 
beforehand two or more gamma tables corresponding to the concentration of the selected test 
pattern, for example to ROM22. And when a test pattern is chosen, gamma table 
corresponding to this test pattern is read, and CPU20 determines image concentration using 
read gamma table. According to such processing, change of gamma table comes made to 
simple and a short time. 

[0038]According to the calibration method described above, what can be specified is only 
conditions which double image concentration with the concentration set up as the reference 
charts 10a, 10b, 10c, and lOd, but the guess of the density characteristics of image formation 
is about possible from one of them. When still stricter density correction is required, the 
reference pattern of two or more concentration is further printed on the reference chart 102, 
and it may be made to judge the image concentration characteristic from two or more points. 
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[0039]Next, the calibration mettiod of ttie color printer 101 described above is explained using 
drawing 3 . The illustrated flow chart judges first whether directions of the calibration were 
made from the navigational panel 21 (SI). As a result of this judgment, when the directions 
(print execution of a picture and selection of image quality) of those other than a calibration are 
made from the navigational panel 21, (S1:No), It stands by until directions of a calibration are 
made after performing control according to the directions, and also going into a processing 
subroutine and completing other processings (S8). 

[0040]On the other hand, when it is judged at Step SI that directions of the calibration were 
inputted, the calibration data 27 memorized by (S1:Yes) and ROM22 are read (S2). And based 
on these calibration data 27, a test pattern is printed and the test chart 103 is completed (S3). 
An operator chooses one test pattern from this test chart 103 about each of C, M, Y, and K. 
[0041]ln CPU20, it is judged whether the concentration selection picture was displayed with 
the navigational panel 21 in the meantime, and selection of the test pattern by an operator, i.e., 
concentration, was completed in (84) and this concentration selection picture (S5). As a result, 
it stands by until (S5:No) and selection are completed, when it is not judged that it completed. 
Setting out of the printer 101 is changed according to the concentration which, on the other 
hand, registered (S5:Yes) and the selected concentration into RAM23 when it was judged that 
it completed (S6), and was registered further (S7), and all the processings are ended. 
[0042] 

[Effect of the InventionjThe invention described above does the following effects so. That is, 
since a reference pattern and a test pattern can form the invention of claim 1 and claim 2 on 
the same space, it can perform comparison with a reference pattern and a test pattern easily. 
Therefore, the troublesomeness and time concerning a calibration can be reduced and the 
calibration method of the good color image forming device of operativity and a color image 
forming device can be provided. 

[0043]A calibration can maintain the density characteristics of a color image forming device at 
a fixed state by the ability to always compare a test pattern with a fixed reference pattern. 
Therefore, this invention can perform a calibration with high precision rather than what prints a 
reference pattern and a test pattern simultaneously with a color image forming device. 
[0044]A reference pattern and a test pattern can form such this invention on the same space, 
and it can be said that the calibration method of a color image forming device and a color 
image forming device with which a reference pattern moreover is not influenced by the state of 
a color image forming device can be provided. 

[0045]lt becomes easy to judge the difference of a reference pattern and a test pattern, and 
the invention according to claim 3 can judge a difference of a reference pattern and a test 
pattern more correctly. 

[0046]The calibration of a color image forming device can be made much more easy for the 
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invention according to claim 4 to liold down tlie cost of reference cliart creation, and to 
perform. It cannot be based on the body difference or state of a color image forming device, 
but the same density characteristics can be acquired. 

[0047]The color of the member under a reference chart influences neither a reference pattern 
nor a test pattern, and the invention according to claim 5 can judge the difference with a test 
pattern and a reference pattern more correctly. 



[Translation done.] 
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y {^jyr)yyxm~y) biimh. «cffM§ 
tii-zmm^ y ^ rvyxmrnt-m-t x 5 tcmg^^ 

, ^^hvp^^-r y 3 ytmmmimz 

[0 0 04] ^^uyy-y3y^tiimBc^)i-:>iz^ 
mimmss. (fe) m^^. mim^:^^^jyy-yay 

10 -f'g.Sffit LTti. <^JiH\ m¥l 0-0 0 6 5 6 2 

-^^^MEKstL/i^aH. h^^-^mm¥9 - 3 2 1 9 

10 0 0 5] ±mttz%m<^oii>. mm^i 0-006 
5 6 2^^mi,ztm^titimmx'it. m'. rxh^r 

m^fix\^iuyr]yyx^-r-hbimti. m<n 
fes. mmzmm-^fziSi^izii. a{iH^*i;coM^H 

20 V»l>. 

[0006] tfz. ^tlfW9 - 3 2 1 9 9 9-f-i^fgT 

^tifzm^uyT]yyy^i'^-hb. nmr-^^g^ 
Ai|s|-M±tcr y y n ^ix^tiA^ yxi-^r~hi:im 

30 fzr^-7^b m¥,&b^mz^-j\^xmiET-^^im 
t. Bfic^^iiiS^^^ y yy-y a > ltv^^ „ 

[0007] 

[^BJ:6^mLj;ai:-ri.liii] L^->L^^ti^h. «iB¥ 
1 0-00656 2-^i.^f6tlE«S^X!t^HH{i. rx b 

f--^- b t y 7 r i^yxf--^- b b mmmm^tit 

7 T ^ yy^^'-h t *i^tciss#(7) 

9-32 1 99 9#i^ffi(ciaa$ii/--wfl-cii. ati 
40 -fe. A^y^c7)|ji^:^^li^t^fMSgT•■7°y > h LTv^s/-^ 

[0008] *^BB{±, ±§icO}^Xm^X^x^tlfzh<^ 

m<^m:iz^^A^j:\^:(!y~mm^mmm y 
-mmfmmm<:D^^ y 7V-i^ h y^rffi^ ^-ti. <i 

[0009] 

50 mmmm-^tiibcom] i:j.±mmi±. mm 
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S^S^^ tT^r D , mlE^^ y 7-V- g y^-m 

'm^mzmm^Ai^^ y yv-^- g yT-^n. w 
y 7 r I- y -X -f -V - b ± t EPtJ§ ixT V ^ I. - y 

10 0 1 0] m^m2tm<7)mm. fmyrvyx 
i~^-vi.\,zm\^tixuhw^'^-yi,z-^h^. fr 
tiw^-^-yco^mtimLnhy-x v^^^-ym 
lay yrvyxi-^- v±.\zmm-t z t ^mLh-ti 

[ 0 0 m iMiii . m^m2(7^i o ^zm&-t^ z t 
t ,t y , ^^-ytr-xh^-^^-y tim-c^y&m 
Aiizm&rcbi. ±fz. mm^^^~yi^=rmm^iLfz 
h&iThizbizx y , mm'^^-yi,z^^'j y'\--> 
3 y^iimiMMmmmwfMt z t . tx 
b^>°^-y&, n^z-^<7)m^^^^-ybtm't^zt 

[0012] m^mstmcD^Mii. m^m^-^^-y 
li. fm(ommi:^'tt^'<^~y±^z^&mmi^-ti 

*^l>y^°^-yT■|) I) ; h ^^at t-l. t^OT'l)!. . 
[0 0 13] c:wJ;o(clSsSct-i..rttcJ;y, ^t^- 

[0014] lt*H4iE«t'Jl|Bi1(i, Iffiey yruyx 

i-^-vii. immi^zm^tiimmx'hiztm 
[0 0 15] zcoiolzmiS.i-tzti,zi<o^ ^)yrV 

y7.i-^~Yim(naxVi:nx.hZtt^X^h, t. 

fz , mmm y-mimmmmi ntnyrvyx^^ 
- bt-^^ y 7'V-y 3 yfli .r t fj^x% h J; -3 t^r 

[0016] it*ii 5 tmc^mmt , w ie y 7 r ^ y x 

[00 17] ZCDii'b\,zmm-hZUzi:^ . \-^hn>h 
-mnm<zttiK'%. ^)yrvyxi'^-vyizh 

l.gB^^^o■fe*»y^°^'-y^^x ^^^°^-y^^^-r^ 

[00 18] 
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iis^^^ y yi^- 3 y^i.^^ y yi/-^- 3 y«isg 
-r i t>'^<7)df ^ y 7-V-i^ 

3ySr^tMt-§ttfOTfti., 

[ 0 0 1 9 ] H 1 (i. *»5fitfOJ^^^«;tW W^t-l. 

df-vy7'^-^3y*s;T-(±,i^46y7r^yxyN"^- 
yjjjWi^tLf^fflffi ( y 7ri-yx^^-h ) ^mm-f 

^LX. :i«y7rl-y-X-f-v-M 0 2±tEPSiJ 
§tLTV''l.y7rl'yXyN°^-yi Oa, lOb, 10 

10 c, 1 0 d . y7Tyyxv\°^'-y 1 oa, i 
Ob, 10 c, 1 OdcoiiStibKLftSr^h^N-^- 
yiSa, 13b. 13c. 13d^y7r^yx^^ 

[ 0 0 2 0 ] * i^^mmxxt. mmhiiv- 
m%.(rym.-^^^ y ^v-i^ 3 y^h^^ y yi^-i^ 3 

y^tg^*^l.*5-H«ffMSSc^V^T iM^I.. 

7°yy^'l 0 1 tLTmtSi;^'3tt-l.. ;^7-7°y 
y:*' 1 0 1 ii, y 7V-y 3 y^zm^^iih^^ y 

20 7"1. -y 3 y T-^' 2 7 ( m 2 ) S:IE'lttl> R O M 2 2 

(112 ) &wtT5:y , ROM 2 2m, frait/'c-rX 
h^^°^-y & y 7 r 1^ yx^^- YBmm-h^~9 
{^^uyu-i^ayT-^) mm^tixui,. 

[002 1 ] lllt:^L;ty7TP-yXA°:5?-yi 0 
a, 10b, 10c, lOdJi, H^f£^O^iS^^-tl.^^° 

^~y±^z^mmi:^i-mm% y . rx 

yi3a, 13b, 13c, 1 3 di±, ZCO^mmi 

[0022] :$:mmmmxn. y 7 r v > x 

30 1 Oa, 1 Ob, 1 0 c, 1 0 dSr, -!-ixmc (yr 
y) , M ('?^y^l , Y (-^xp-) , K (S) 
^j^oh-^-- Tm$iiJt«^to»N°^-yt L/C, 
*Jt. #y7r^-y;?.>^°^-yl oa, lOb, 10 
c, lodfi, ^ii^iimj:mz-mi,zmmixf:i7m 

iOSaffi«4l2a, 12b, 12c, 12d&^frv^ 

, *ll*fe«ff#Jti±, Se«ii 12a, 12b, 12 

c, 1 2da)^Kxiz-?\^x\m±. mm. ^emm 

1 2 a(/)-^±lZhl hoy^ 1 2 a - 1 , — #TtS)l> 

2 a-1 hwo i:3\zmiLxu.m~thh^yc 

40 -tl-o 

[0023] -^r, T^Xh^t^-yi 3a, 13b, 1 

3c, 1 3 d(±, ^ti^iimfj]^\,z-mzumtifzi 
mff^'mf-^^-yxh'^x. ^<^m.'^^mm'&^ 

^|J^12a, 12b, 12c, 1 2 d t-iScf J: 0 IS 

tfSifxT^^i.„ ^mmmx'it. ^xvn-^-yi3 

a, 13b, 13c, 1 3dt;ov^Tt, ^<7)-r^Tt: 

^UX\WS.h. mm. 'fXVn^-yi3 ac^-#± 
tJ)St<7)& 1 3 a- 1 , -#Tt$)-g.4jtO& 1 3 a- 

50 [0 0 24] ^rfc, 2|s^]tec?)JgSc?)7^Xh^N°^-yi 3 
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a, 13b, 13c, 13dT-{i, ViiffLt-#Ttfc 
§f-Xh^N°:J'-y (MX.K1 3a-7) ti\ iHl-feWrX 

13a-3) J:Ot?Dg*-"ffi<. mh^izhlf-xhJ'^ 

9-y (^Ji.(fi3a-i) (7immti^&hi&<^^tXo 

[0 0 2 5] ^cOia^TT^Xb^t^'-y 1 3 a, 13 

b, 13 c, 1 3 d(i, <^Jx.H\ 7'-XbA".^-> l 3a 
-lA^'^eSiil 2a-lt, x^b-'>-^->'l 
3b-7:^iSaMiSl 2b-7tfcV^d idic, -fil-f 

xrvyh^ii^. i^teS. y^ri^yx^N-^-yi 

Oa, lOb, 10c, 1 0 cli:T■:^^y^°^-yl 3 
a, 13b, 13c, l3dbti^-W:Lfzf-xhi-^~ 

[0 0 2 6] U^rPyx-f-v-M 0 2{i, Ay-r 
1 0 IT-ffifflStll. b+-^ffl«i:|5ltt>t0^ffl 
\^Xi¥m^fl. :^y-ruy^ 1 0 l»ffl(cffiffl$ii^ 

7 T u M 0 2 ^ ?jiffle^)(2fijfflSii-i.Enaft 

b Ifzm^^zii. :^y-r'J y^ 1 0 1 izW-Mc^hcD^: 

I, 

[ 0 0 2 7 ] i , :^mmmmco U 7 r u yx^^- 

M0 2ii, y7r^'yy'.>^°^'-y 1 0 a, 10b, 1 

0 c . 10 cimm^htzm (mm) fj\ mmizn-ti 
yruyxf-^-vio2ri,zhiUfi(Dm^uyTU 

yX^N'^'-y 1 0 a, lOb, lOc, 10d,T;^b 
^N°^'-yi3a, 13b, 13c, 13dtC^-tl.. 

lOltfOSf^ti, j;DiE5ltU7TPyxy>°^-yi 
Oa, 10b, 10c, 1 0 d, fXfVN-^S'-yi 3 
a, 13b, 13c, 13 diJOjiffi^MS-tS .1 1 tl^T 

[ 0 0 2 8 ] 112 (±, * 5-7°iJ y^' 1 0 1 (7-}^mm<r) 

m2<nmmi.. im^ti^^^y-rvy^ i ouzm^^: 

A^J■r■?./tto^0^ifH'^°^v^2 1 fc, ii#yN°:tvk2 l*^fe 
A^$ti^cfg*(cK'^v^T;if 5-7°U y^ 1 0 1 
LTiB®T-:?'^^SP|■tl.CPU20t, CPU2 0SO 

mmiz Lfzi}^'ox:^y-mmir^j yh-ttruyhm 

[0 0 2 9] ±fEL^C«B!c(7)5-ii, CPU20Wi, R 
OM22i:RAM23t*^'giE$ixTl^-g>o ROM22 

tLximi-mfS.xh-^x. ^xh^N-^-yi 3 a, 
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13b, 13c, 1 3 dSr 7° yyb-t I. !^^46£iO^^Uy 
^-i^3yT-^?2 7>6MS^^lTVi>S, tti. ROM 
2 2«±, df^U7V->'3yT-^2 750flS, CPU 
2 0tf0B^T-^?MMtcffiffl§^il.rn^''7A=Srt'3&^lS 

'li$#lTU.So tJt, RAM 2 3 (±, CPU2 0Tlfio 

timmy'-9mm<?^m. mm-ti^xhrif-y<7)^ 

[00 30] fiff^N°^'-7ix2 Ki, y-fe-y h^:^^-bSr 
tg7]^-ri>#'^y, 7°yyb$ti^iffiiOHS&as?t-|> 

%X\i. ^^')-rv~^y^ymi^m^-fhmy(r) 

ffi. marrsnfimsi«<?)j*f^^ff-5/si6<?);n-^y^ 

h^<rWl^)-^^-')V2 1 S J: a tcffi^-r S o 
7°yyMlfi^2 5{±, CPU2 0T«Sil/iHffiT 
-^(cioTMPSix^L— f-'. !f^:J:oT)f^S*>' 
»^at^il.!S**, mM}L\zm^^Kfzmmc^ 

M, Y, KfeOh-f-Cj:-^-ri|fttl>J|ftSa. 

20 

[003 1 ] <%{Z. lil±a^s/-C«fiX&fflt >T^7-7°y 

yiS' 1 0 1 c7)BfSiijK^^^ y T'V-i^a yt-.S^atc 

[0 0 32] -®S<Itcy7r^yx^^-h 1 0 2(i, 
fij^if^f-fxvyco,}; •5?j:7:?7-7°y y^ 1 0 liOH 

1.0 iOJ;d5;-SfjiJ^-{i, H(t?iSi0^^y7'V-^3 
yt^L, 5fe-f, y7rUy,X'5->,'-M 0 2^, ijy 
-7° ij y ^ 1 0 1 (7)|l7j=; L b V (C-t y b L , 

30 »^°:^;^2 l*^<iC PU2 OIC^tLT^-^' y7V-y 

[ 0 0 3 3 ] ^ y 7V-y 3 y^TcoJls^^stt^cc 

PU20{i:, ROM 2 2*^ii5^-vy7V-i^ 3 yr-^' 

2 7^Sg^mL, yyi^-i^ 3 yr-^ 2 7 tao' 

l^TT:^bVN°3'-yi 3a, 13b, 13c, 13d 

^, y 7rbyx-f-^-M 0 2<7)^aMiil 2 a, 1 
2b, 12c, 1 2d±t7°yyb-ri>„ ^<?)^SS, H 

i{cii^Lfcf-xh-?-v-b 1 0 3*^7:^7-7° yy^- 1 0 
i*'i^m^i$tL^, 

40 [0 0 34] TX^^•^'-^^^^Itj;'>T 
li^L, C, M, Y, KiO#fet"^Ttc^V^T, y7r 

vyxm~y{,zM.i^ms.t^&^tmy:^^iihTXV}^ 
^-yrmm-t. -ftph-h. ^(n^m±. ^iyrvy 

X^N-^J'-y 1 0 ac7)}imcftt>iSv^i;St^5^1-SxXh 
^N°^'-y ^ 1 3 a - 1 1 1 3 a - 7 « -5 -ip-^^/J, 1 0 

aiR(c) t, %fz. y 771^ yx7^°^-y 1 ob<7)« 
JK^^«^>^£v^J:!S^:^^^^l>^x^^^°^-y^ 1 3b-i 

^T^^Ll 3b-7t0d*>*^filogtX (M) t, ^/i, 

y 7 r p y 7.y - y 1 0 c cosmos t iff u t S t 
50 Kh'fx\-n9~y^\3c-\-^£\^'L\'ic-i(n'j 
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^*^A>ioS#? (Y) L. ^t,\,z^}yrvyxj^^~y 

1 3d-l^ULl 3d-7t0a*>*^felO®tl? (K) 

- y ^fgSt- 1. ^ 1 1 j; T o T t V V, 
[ 0 0 3 5 ] v^tc, m^^li. WgcolSSSK^ixy-cx 
A^y^°^-y&, C, K(7)^ti^-fit;:':n,^-<:fi 
\'^rU.)V2 1 C P U 2 0 {zmkfh , 
^Ji.ifT^^>^°^->'COfei: l-7O#-^i:c0fi;^-^*) 
-It c-2. M-7^t') tcioTff^^^i^o 

10b. 10 c. 1 OdT■KSU^^i«T'■^MffMi- 
mmifiti:^flt i 5 {Zf]y-r\} > 9 1 0 1 mm^r 
[0 0 3 6] Z<7m^a)-^mi , C P U 2 0 'Clfi:5ill. 

> vwim 2 5 ^mmmm'Yi^^'th ztizi^x 

LTii. ^J^ff. r^liEtffiffl§^^Sr^"-7';^3!)^■#;l 

[0 0 3 7] ^^c, rf—7■V^^^^S^t^^J:oTH« 

«;«JtEL/^^aS^(7)rT-7>&, i^ijiff R0M2 2 
^zl'mmLXi5<i.^\,z^h. iLX. ^xVi^^- 

ytimmfi-m^x^co^x vj-^9~yi.znmh r 

T c p u 2 0 tm\mmim.^-fh k o iz-ti . ^<^k 
J ^smfmzxmx. r r-^ivms-ifi^^t-^-onwrn 

\,zX%hi.o\zti:h. 

[ 0 0 3 8 ] . iy,±iS^yt^-r U ^P-i^ a 
a, 10b, 10c, lOdt LTiaS^tLfcjftffitM 

wmmi^h^h m-mxhh-hK mm&mn^w^ 
mi. ^(n-^Si-^^iiX.^wmfix%h. ^lo^zmm 
tj:mm-i><'mti:^^z\i . m^mmsry ^jyruy 

xj^^-yi y 7 r uyxi-^- h i o 2±t:S ^,(=7° 

LXh&i\ 

[oo3 9]j^:t, ia3&fflv\ i;j±w<-tz:^y~r'J 
y^ioiff}^^'} yv-i^ a yjj'Mz-ouxtm-t 
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f I. ( S 1 ) , iwwaif^T)!^*, ^if^^°^^;^2 1*^^,^: 

^titzm^^^ u 7V-i/ 3 y^Wiojg^ ( m\mr y 

y ( S 1 : N 

^//^c^i'Ll>tT-#«t-^ (S8) „ 
[0040] XT-yTSlT-\ ^Jf-vUyV-i-g 

y(^m^^fjVKti^flfztnm^tlfziS/<^{Z\± (S 1 : Y 
10 es) , R0M2 2tie'[i§fLTV^I>=^-^'y7V->-H 
yf~^2 7im^\ii-t {S2) o -etT. ifOdr-^-y 
y^-5^gyT-^'2 7tao'V^T. xXhv^°^?-y^ 

7°yybtT7"xh^^-M 0 3^^t-|. (s 
3) „ mi^^it. zcDf-xhi-^-hios^-i^c. 

M, Y, K^o^^^'f^^t=-:3<.^Tl-:J7"x^^^°:5^-ySril 

[ 0 0 4 1 ] c p u 2 0 z (omzm&mmmm^ 
mp^^-)i2 1 xm^.L ( S4 ) , ::to?iJS»KiifflT- 

tSft# t i r X b y ^ - y , o i D ?ISco»i?*^^T 

20 L/i*^S*4iIlTt^^ ( S 5 ) . ZffffM^^. '^JLfztm 
m^tL^j:fj^otzi^-^^lZli ( S 5 : N o ) , iiJi^Z/sST^ 
^tX'^mt^. -1:. ^7Lfzfm^tifz^^lzit 
( S 5 : Y e s ) . ^#?$ix^^jlffi^ R AM 2 3 tfiii 
L (S6) , §^>taifeSixfciim:JEtTTyy:?l 
0 1 (nii^i^L ( S 7 ) . -r^TO^JM^i^lT^ 
l> 

[0042] 

I.. lt*iilfcJ;Vlt3Ril2c7)%B^{i, 
30 ^^°^-> tT-X h A^^-> t*>R-c7)aM±(CffMT-^ 

!> , mm' - > h ^ X h / 1 ^ - > t c^)Stmms, 
tcT-^-s, L/t*i'-9T, ^•^'y7"i'-y H> t?:)^*^i>ii 

mmnix/^dy-mmmm^um^vyu-iyayu 
mt^mx^i. 

[0 04 3] tfz. f-y.h^^'p-y^. ^iz-^comm 
^N°^-y h ibl5^l> ; t IZbizX^. ^-cV 7' 
V - V 3 > (c i -9 1 ^ ^ - Wlff^ ^SK^SMf ffi ^ - 

mmMlz^-::>'ltfj^X^l. ltzfj^->X. ^Wmi. 
T-^m:iEPSiJt-^ ii?) J; 0 ^> , y 7V-^ 

[0 044] ;wj;a^:*^BJ{±, »N"^-yi:T^ 

i'-ym y-mmm^m<^^m^z^^ti^j:^^^! y 
~mmmfs.mmiixmy~mmmfmmm^ y 7> 

[004 5] tmmmmmBm, »^^~ytT 
X vj-^i^-ytcD^^fm-tizbi-m^iz^j: y , j; y 

50 IE5|t»N°^-y fc ^^^°^-y^Offlit&¥»■S. 
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[0046] m^mAtm^mBi. Vyr uyxi-^ 

[0047] ff*il5fE«t0^ti(i;, U 7 r Uyx^^ 

t ^OffiiS^ J; 0 lEiBcWg-r S i t iK'^ I , 
[WiO®#.^IM] 

[01 ] ^m<D-mmmmm±mzmm-ti^)^ 
[02 ] :^mMcD-mmmm<7)^ry~rvy^iim 
[03 ] *^Bj«-^ffii?)JF^«i?)^^ y 3 y^ 



(6) #112 0 00-3 5 1 26 1 

1 0 

10 a, 10b, 10c. lod uyruyx/^^- 
y 

12a. 12b. 12c. 12d m&WM 

13a. 13b. 13c. 13d f-XhVN°^-y 

2 0 CPU 

2 1 im^-^^-^v 

2 2 ROM 
10 2 3 RAM 

2 5 T-yyMi^Tgp 

2 7 df^y7"^-i^3yT-:S' 

101 ^7-Tyy:3' 

102 y^ri^yx^-if-h 

103 T^hi-^-h 
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[03] 



1 ) 




F^-A(##) 2C061 AQ06 AROl KK04 KK12 KK18 

KK25 KK32 
2C262 AA05 AA24 AB05 AB12 FA13 
5C077 LLOl MM27 MP08 PP15 PP33 

PP38 PP55 PQ08 PCI20 PQ22 

PQ23 TT03 TT06 
5C079 HA18 HB03 LA31 MAOl MA04 

MAIO PA02 PA03 
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